Aromatase cytochrome P450 and cholesterol side-chain cleavage cytochrome P450 in corpora lutea of pregnant rats: diverse regulation by peptide and steroid hormones.
In previous studies we have shown that aromatase cytochrome P450 (P450arom) mRNA and protein increase markedly in luteal tissue between days 10-19 of gestation, whereas cholesterol side-chain cleavage cytochrome P450 (P450scc) appears to be constitutively maintained regardless of hormonal changes occurring during pregnancy. To identify pituitary and placental hormones that regulate these two P450 enzymes in the rat corpus luteum, serum LH activity and pituitary PRL release were selectively inhibited by administration of LH antiserum (LH-Ab) or CB-154, respectively. Placental hormones were removed by hysterectomy. Hormonal activities were replaced by the administration of hCG, PRL, testosterone (T), or estradiol (E), given individually or in combination. Induction of aromatase mRNA transcripts (3.3, 2.6, and 1.9 kilobases) and protein (54,000 mol wt) between days 10-15 of gestation was blocked by either surgical hysterectomy or LH-Ab treatment. Hysterectomy on day 10 combined with CB-154 abolished not only aromatase mRNA, but also markedly reduced P450scc mRNA (2.0 kilobases) by day 12. Induction of aromatase was partially restored in the day 10-15 hysterectomized rats by treatment with PRL plus E (most effective), PRL plus T, or PRL alone, but not by either T or E alone. Similar results were observed 2 days after hysterectomy (day 12), except that hysterectomy alone caused a transient 3.5-fold increase in P450arom mRNA and protein, most likely due to a transient release of pituitary LH. Aromatase mRNA and protein were also increased in intact pregnant rats treated with hCG between days 10-12. However, no effect of hCG was observed before (days 8-10) or after (days 13-19) midgestation. Likewise, LH-Ab had no effect if given after day 13. Despite hormone-specific regulation of the content of aromatase protein, E biosynthesis in vitro was not strictly related to aromatase enzyme content. We conclude that aromatase mRNA and protein are maintained by PRL at a low level of expression in the first half of pregnancy, can be modulated by LH at midgestation, and are subsequently induced to high levels in the second half of gestation by placental factors (rat placental lactogen-1 and T) and the conversion of T to E in the corpus luteum. P450scc appears to be constitutively maintained. Thus, two P450 genes known to be regulated by LH/cAMP in the rat follicle are controlled by diverse peptide and steroid signal transduction mechanisms in the corpus luteum.